Retinoic acid enhances killing of neuroblastoma cells by Newcastle disease virus.
Newcastle disease virus (NDV), an avian pathogen, selectively replicates in and kills neuroblastoma (NB) cells, but not normal fibroblasts in vitro and in vivo in nude mice. NDV cytotoxicity towards NB cells is enhanced by N-myc oncogene amplification. To further define the antineoplastic effects of NDV, we examined NDV's interaction with NB cells following short-term exposure to the differentiating agent, all-trans retinoic acid (RA), and to neuraminidase. The human NB cell line IMR-32, after treatment with 50 mumol/L RA, became eight times more sensitive to NDV in a cytotoxicity assay. A time course study to determine the optimal incubation period of IMR-32 cells with RA indicated that a fourfold increase in sensitivity towards NDV killing occurred after only 8 hours of RA incubation prior to addition of virus. Maximal sensitivity was achieved at 24 hours of RA incubation and remained constant for longer incubation periods (up to 72 hours). The sensitization of IMR-32 NB cells to NDV was constant for RA doses between 3 mumol/L and 50 mumol/L. Plaque formation, which indicates replication, virus spread and cytotoxicity by a single infectious virus particle, was also enhanced by RA. This effect does not appear to require N-myc amplification in the target NB cells since RA had similar effects upon the high N-myc (IMR-32) and the low N-myc expressing cells (SK-N-SH). Enhanced sialylation has been shown by others to mediate the growth inhibitory effects of RA on a variety of tumor lines. Removal of sialic acid from the IMR-32 NB cell surface using Clostridium neuraminidase (2.7 mg/mL) inhibited 75% of NDV plaque formation. These results demonstrate that NDV killing of two NB cell lines is enhanced using clinically achievable levels of RA and that sialylation of the NB cell surface is important for virus binding and cytotoxicity.